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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a reciprocating engine 
of low vibration with reduced friction and wear of a 
piston and a cylinder by providing a part put in 
reciprocating linear motion and two circularly moving 
parts with equal moment of inertia, and making these two 
circular motion retrorse to each other and equal in 
speed. 

SOLUTION: Two connecting bars 1a, 1b for converting 
reciprocating motion of a piston 3 into circular motion 
of two shafts 6a, 6b through cranks 5a, 5b are connected 
to the lower end of a bar 2 by joints 11a, 11b. Two 
shafts 6a, 6b are rotated at the same rotating speed in 
reverse directions by gears 7a, 7b meshed with each 
other. The cranks 5a, 5b put in circular motion are 
integrally provided with two eccentric weights 9a, 9b 
equal weight at the opposite side end parts to the 
connected side of the connecting bars 1a, 1b, and the 
positions and weight are adjusted so as to offset 
acceleration of the piston 3 or the like. Vibration 
caused by acceleration of the piston 3 or the like is 
and wear of a cylinder and the piston are reduced. 



INTERNAL COMBUSTION ENGINE AND 



of 



a* tv 




■*C s w ft ^ ^ 

9b no* y 



therefore prevented, and friction 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 



http://www19. ipdl. ncipi. go. jp/PA1/resu I t/detai l/main/wAAAL3aWYDDA410220547P1 . htm 05/07/22 



MBXWtmi? (JP) (12) H i£f |fr ^ $g (A) (lDtftHHBI&H**! 

#^10 - 220547 

(43)^HB ¥^10^(1998)8^218 



(51) IntCL 8 




F I 


F 1 6 H 21/34 




F 1 6 H 21/34 


F0 1B 1/10 




F0 1B 1/10 


9/02 




9/02 


F 0 2 B 75/32 




F 0 2 B 75/32 C 


F 0 4 B 9/02 




F 0 4 B 9/02 C 
*2EifcK 8f*«OSc4 *9f (^r 6 M) 


(21)W»»^ 


ft»¥9- 58219 


(71)fflHA 597034521 


(22; ttiKH 




(72)5S9«f - 

^*jwejsm«^Kfp ; \549- 2 



(54) mmcozmi sa»©'>fcv>3i»igsttw*, rt^iiRtfi^r/DsiiEiesi 



(57) [K»] 



[1KB] SOTIBI»fcrajBtt£3a«f4«»tf>^$: 




(2) 



ftm^- 10-220547 



[#f*f**tf)ffiB] 

c ii^Ji 1 1 mmmmm-th 1 2 *wm&mz 

iotoWot, ^UvtHte-.xvi- 2o 

mzmm&x'$>& z t *mit^hW!m®.mib mm 

Tom&x-ttm-h z t tttftibi'hmxm 1 commit® 
c mxm 3 ] it 1 1 tziamm 2 

[W#Jg4] lf^l^^(if9*3S2^atft^«« 

coooi] 

mwcomi-zteffiftm] ^mtwmmmit mm 

[0002] 

c ] mmmmm t mmmzism-z ztu 

v-y-tvx v yizz. ^xmrnmrn^^'-iz^x.. 
zcD&i&Mmzz hizMwrnmmizx ^xmmm^ 

mmmiz^t. zixizx-^x^^m. s.m-thi>^> 
xhh. 

[0003] mzftM®mRi/isisy-vmnE.Mmizt5 
v ^x m&fflma . mm^mmf}^ z^zk. 
ykio'jyy-comm. mm*±z^zkxh&. zcr> 
mmzm^-zit&tiMz. —mz4$m. 6%m. vs 

[0004] £ <9»fc<i: IflWfL SEffi*«. 

ifc»c#BL*«WfcJiLfc«>W**. 1ST. AttM 

[00051 01 »i«*^F*J««IH8IS:iS Lfcfc^T* 
* . -^ama^M L . «8&#x#JI*l$<D«i: 0 l:t*x h 



ttl.X&*;iV<r>j}tf$£.>k-th. ZCD&KQWmfaZcOtl 

liW&mmtfn&Miz-s-z. hY)\>9 izitm-t * . 4 im 
?>myisy$:ffHzktiif, -jauw*>3 

ffi^co^i<7)^:#^e^ep^7]*^D^ , 5, ©A, ESS, 
1^4. 

[0006] W®cr>i> i£K31b£IINE 
aifticBU 4 tzMz± 1 5 - exhyt Jg£!i& ( 

z-t. 

[0 00 7] &tz±Micol%fa£<?>Jjlz£r>X&.t&VA 

■f < — t*;ux y y iz ts ^x rnmxfo s . i <o*st ft # <o 
Mzmth X olzisV yy-. vxhycr>ttM£mi>\ 

[0008] isisyvwmmizti^xi,. mzmmm 

kli. mi<7)XJiMk&l)m*mzLXi%i.ix\tmbti* 
X'hh. 
[0009] 

[ WWVtik Li ok-?hWkWl *ftm* . (M*c7)«»J 

mm%G.mwMMMk nmm^m-t^wm^mmt, 

[00 10] 

2oc7)F I 3a»* l '5VH=iSffi]^^jSjST-$)?.^ 

^&Zklz£^xmf$.Zix&. 
[00 1 1 ] £til>o— ?cogmX'h&^ b'Xh^co 

ocoR3HS-r-l>gP^-i:ftlc[Iie-t-i. 2o«0(B^a05r* 

a {cexjt l tzmmmmmzm^h zkizx-? xmaz 

[00 12] 



(3) 



ftffl^ 10-220547 



0\i^xbvtm : kr>ts:<'Js^ >hX'hK). 11 
a, lib. 12 a. 1 2 bltt'ycois} 9 SrSilciHllE 
■C'^l.^'a-f >-bf£>&. la. 1 b(ib*XhV3c7)t£ 

mat&£\ 2*<oyt7h6a. 6 b conmm^m-t 
hm&mz-hh. 2tiiiss^i a i b*^'j>-^-4tc 

htl#><rMX'hh . 2*tOyt7h6a, 6b<iSVH3 
i^3tS7a, 7bl:J:oti£fi-|S). ISIIhIIk^jST- 

a. 1 6bA*W^m£aU 14 a. 14 b. 15 a. 
15bt±«l6a. 6 bcoW^^^LX^h. *&W<V 

2. 2*<0)IM»la, 1 b . Vmmfi-h9"7V? 5 

a. 5b, na»j&ii5s-r-i»*m7a. 7b.as=5r» 

14t-^VhmW$ 16 a. 1 6bJ:9jjSc9:£ 
->X^h. 

[001314-. z<7>*.>i;>zm®tittt £ . 02 
tfcon^EPT'^L^^M^^ff^ic «t or . 0 1 Wg! 

tt^coimbfrX'bZ. i6a, ebtct^ia^rh 
;U?#*A>*>-oTk. I$7a, 7b^{Cti?J*^*^ 

[00 14] V*.hy3t7y>7 5ZHc<'®.ffilZ-o 

^XW.tmMt,z&'<& „ ^-r. y'a'fyMOli. tr* 
h>3 fc^2 2ria^Wco^r^T't^^*\ H4>*^* 

y b 1 0^'b-ycoiHl 0 SrHI^^^'b'x h 

1 0*>"[lIlK^rig-C'S)-?. k . ^'a-fVMla. 1 1 b*>' 

^mttfhh. ^o«t^(S]<7)»^{i. aem a. i 

b. ^2<Oft?, ^ 3 >f >"M 1 a. 1 1 b. y'H^ 
h 1 2 a. 1 2 b04"C«SI^H^Wra^^#Ji:L 
T. j^3^yM2a. 1 2 b^fitififtV^B^tf'D 
raigfiSr^H ^Mla, 11 b 04"tOTSt i 9& 

W£< t h Z t X-m±X'Z & . 
COO 1 5] iSa4>b 1 O^'b-yeDEOJrllllE 

°rfig-T*>£fc#. ISs^Vb 11a. 11 b**«2r|pjfc: 
«J<i4:S:l»±f 6t>3-o<0*®i. ^3-fyhll 
a. lib, Mfla. 1 b«l#«0£«ffl!tt* J: 
OWSWrfcOfc-f i^fcT**. Miif^'g-f yf- 1 1 
a. 1 1 b{C|31^£7)**$-g;L. Ztl$>£S.Mzm*-'0t 

hitzztxtt;*m&zvi8±L. mxfonmiffiK' 

^WTH.PJtLt, y'a^Mla, lib*) 
[00 16] $>SU2. y'a-fyhl OWE&nTtg. ^ 



5. y's'fVMla, llb&20i:#ltfC-*t 
mX-h^XhiSaJ >bl lWmijfolZ®<ZtiZ%: 

tr* h y 3 (cs b 0 * fac^a*®*^^ <k d ti- £ 
[0 0 17] >?9-f >M 0#fflj£3*iTvvOvfc9. 

SEV*£*jE-*-*fctf>. 04 (o) r>£olzW2t. fa 
^Mla, 1 lb«:@f^y3^yM3 

[0 0 18] ifcxho-^ft^Jt^u vr-eo 

gflH-fl** < . la. lb*<y 'J 

^^^ti^S-ffl^S^fiSK. 04 COX 
dC^'s-f >hl 1 £ittgt?Xb WcKOWtTti 

[0019] £tz2*commt^ommiz. mtmz 
*i-&m£m i 2&k^ow*x\ Mti£m4 u) . 

(^) <7)3S^l b<Oidtc-eix-?-'ixc05i*a1$^2*tc 

[0020] 03Kti3P>*l 6a, 16b5rlSttT^ 
&a*. i$7a, 7bc7)a»SrJi^LT^fL^>^^.* 

[002 1 ] 2c><O^U^fiM<7)^I'l>* , ) 9 a. 9b£ 

Srl«SLTtt6a. 6 tX\ VXb> 

mcoi}\8&£iz£hmMZVj<zttfX'£$>. micoxo 

%1&*cDftM®mX'$) -?XhZco£o 3r»&* 0 tc i -> 

x h-x b >*&mjjm<Qtinsx&*tt&i-i> z t tfx-z 

6. m^pmmmx'te-fstiz. micoacoj:?*?? 
^?tm&m<r>m<bm®*mm.-tz>mmL r )*m j tx7 
yy^mcom>t-mm^nm\^x\^h. ztiy.±. 
iz t.-^. h >m(r>m>jiin<7)im&z -s. 0 1 <o 9 cr> x 

*< . *nt i cofls^a 0 lc i £ «tr&3 S oJd^S*^ t . 

'ii* 0 com z &*fWKox. > : j ycDttvm izti Lxmm 
n&X'hhfrt*. mfoZcotiummizm^zm&L'&otz 

[0022] fi u . mmzmm-tiuz. f x b y&cow. 
'L^±T»(i. mmmi a. 1 b^siwa^s, 

^iiB*iafc*rLTjES««s-i«<!trt. 

«L-&-5CIi:tt^v^ LfrLZtiX'i>. m^MOizX-y 
X±.TWm<?>lMftZttm-Z> i k A*T# ^ . =5rti^D 

[0023] ■/'jy/-tt^hy5'2fflS*>, ^ix-e 



(4) 



ttffl¥ 10-220547 



[0024] ^wcomi&mmmzm^fzfttimm. 

l/y7oifflSfli. Z^zWhZWZt&tziblzm 
izfe-o X&S^mit LX t <£ V*Z t lit* o £ T't &t\ 
[00 25] 

xvisisy-ummmmcDmmmzwcTizvk-f. *%,ty<r> 
ztx-hz. tztzLzcr)^, miii&vhmitffi-xt 

£tHC»i^-&d#$7 a . 7 bBIK:*±aiftJJj*^3&»4> 

an*. zcoxo&immz&Tcommmx'mmth. 
[0026] ^ftBRcommo&mnmx'mmLfzm 2 *> 

c 0 0 2 7 3 a 5 «, *mi<vmm&mm&t&Mm<7) 

Ji>=J>! l z&imLtz2mMX'f>&. xyy'yi80i6 
a. 6 b«^^7-yf-*[Iie^^^gl 9 a. 19 
bSrilU i-y-C— tf/P-/' 3 'fyh2 0a < 2 1a. 2 
Ob. 2 1b^g4U2^x;iJi-2 2a, 2 2 

bS:ii|-*-fc«0T*4. x:^'v<75 2*<o*TiM£. WH? 
Wcr>WlB<V 2^X9 >J x.-?:\E\i-Ztlz£-r>XMM<V 

'jr^mmtx'Z & . 

(0028106 <i02i |5|t£<7)ffiiS£ »0|*J«S«IJ8fc: 
*5t*T. 02^**7 a. 7 bODftbOC:. I§] tfWaSg 
I*»^r-df>'7 , 2 3*i6a. 6 btKOWtfc 

ffils m&J£lz®e.Zit&t&lz^ ^y=J><r>m^ms. 
x.*ju¥-lz$8&-r&. 

[00 29]i7lil2«W<7)#6a. 6b-fl5j 
mmcr>mi±#>T2 4 a. 2 4b$rlHlL. U^ffif 

n/p? i 3 iz Ltzmmx-hh . 

[00 30] HMCT5 
S8(i02<7)(*|^arac7)fft6 a. 6 bT|s]3*<D2 SO 
Hti2 5a, 25b^0L. *ft-fft.*><c>^Ltvg7j 
± o iz Ltzm&MX'fo h . 

[0031]-*. *«B^<ort««P^)-*-fl5«to&»4>0 

tj s-ax o aj-r«^-(c«, st a ®*ratc7j a>> 

vh*«-HJ-/hS <^l^:(i. 



frh*\mm®mfrhmi-tz> h^(om«nz^x^ 
mzt&zttfx'zz. 

[0032] -oo^aai. awta* 

x imm&m l t ^ma *-*>hZfti£oiz-rz>hcr> 
x-hh. zoxozmmmzmzTTcr. 
[003 3] B9«, m2cr>^mmm<r>-^iaiime 

aKJ:-?T^B«25£[IlU £ ^^»cO0*K^^i; 
<7>1H4*-.X y h fcSJt L t HI 14* ->y(-lr fipo^* 
1 7 St t 3 -*coW 6 McIR 9 ffttfettfflWT* ■& . C 

[00 34] t,a-O<0*ffi«±. ffiTJWhUjTJJ-Sftffi 

3 -rfcT 1 * 4. .1 3~f ^.TiT'. [3 

*B^O|R»<75R«MH t LX <nwm £ W £ £ £ i: * S T # 

[0035] 01 oim2cr>ftmmmcD-i7<7)iiijim6 
eLfrbMmmw:2 6zmLx®j3zm*)iii-tmmmz7K 
Ltz i> <ox-h 

[ o o 3 6 ] 0 1 1 u*%«o3ii&£$^fr*qja 

2^^;Uxyx ; y(7)|||i^JS:^-r0-cS>l>. #*01tf> 

<0HaUfc«2 7SrRtf, «*0 : Hlffiia352 9*R»t 
•5.£i:T'$>&„^2i:M27 . «W 

£Gk'?tz#>n2<DMffiim&x'&z>zki) t m&L\\ z 

<7)2+t-i 9)V^.-y^y\imk<r>2 J *f^'?)Vai.v-Jvhm 

jm&2 9wmtm. ?y>7wcoffimt$tttft 

SiLTloO. Zcotm£&fi3lz$Zz_ZZi:tfX'Z htz 
*6. M2 9<n%Vf.cr>R.-h*&Mzm&Xhh. ttz^co 

mmgfftzgfiaizmi. ffimt&zbwx'zz. ttzv 
izT&mmtwnhti. mmmsxi^ 3 *R»t* £ t 

mtt&fe, fflmiz&®i>±mizmt>-fz t tfx-z h „ 
[ 0 0 3 7 ] 0 1 2«, *m*<om®98mmt:mm l 

fzfitimmi 8CJ:ot. 9a. 19b?rJl 

Sr. iS«J* { ^<. J»«tiJ?*v>«Et1fdSat«T-* 

msx-m-tmrn. 5^$ii, lyyy^ciiL. e 
mmcomm . ®^*s- *< c t #-c * ■& . £ co^{±e 



> 



(5) 



10-220547 



[0038] 

mzmmtx. u 
[H2j rtiiMMnigdfcffli £ ^-rmx-h h . 

[04] V*V>b??>9t:^j:<Wl*<7>mmmi 

Tfrtmx-itbh . 

[05] d&wfflx w >0>mm**i-mx'h & . 

[06] ttSiOftbOfc. ^r-^>-7*SrWtlX0#{t 

[07] n®§L<n2i$<r>x>7*m-fomw%<?>mm 
^^tmx-hh. 

[09] l^O*«IS*ig^-5IWiL*Sr^rt-4l*l«M«W<0 

[010] -jj^iiitim^MmmwzmLxmjjzm 

o ab^^«w^n^]^^-t0T"ft s . 

[01 1] 2w ?>^>isy<mmm*5jk-tiimmm 

X'foZ. 

[012] rtasawcj: o ^rofflEiBtifcWE-ri 
HiSflfy&*-r0T'fci>. 

1, la, lb 



2 9 

3 fXF> 

4 y'Jy/- 

5, 5a. 5b 75>-7 

6, 6a, 6b W 
7a. 7b 

8 iMO 

9. 9a. 9b ii'l>fiO 
10 ^'g-fyb 

11. 11a. lib. 12. 12a. 12b. 13 
try WE 0 £ g i^B & i? a -f >- h 
14a. 14b. 15a. 15b (tfi^Jt 
16a. 16b. 17 31** 

is tmxm 

19a. 19b 
20a. 2 0b 
>h 

2 2a. 2 2b 
2 3 4fT— JK^r 
2 4a. 2 4b jffi^yr 
25. 25a. 25b 
2 6 

27 fi 
2 8 

2 9 ^HlffiWS 

3 0 

3 1 ©A^ 
3 2 SUfcSAilK 
3 3 flmiftltlSK 

3 4 m,fti±Mm 



2 1a. 2 1b t)\<i 



[01 ] 



[02] 



4 ■> y > y — 





9b 



25a ««* 



£ ^ > ^ 5a 



25 »*« ,3 

6a 




,17 



( 6 ) 



10-220547 



[H3] 



[04] 



*t*W (4a 




7b 



16a 
» 6a 



fQ-9b ««o«y 



T33 6b 

)6b 



ib 




3 . e: * h : 
2AI 




